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(54) B8M©«»] ief4H^«» -eni:U>ttSS-g^SJIKHFfMfHlMR«rRtJf-en6SfflVi?fc«» 



(57) mm] 



(R)q 



CR)p \ 



(2a) 




(Top oh 

(2b) 



t> lffi<D->(ffiC05f*iKa$:«b. Bfi. (3 a) - 

(3 c) 




CR-X 




Tf3-«a: (1) -e^2n^:7xy- 

-(A)n-(B)in- (1) 
(S:*. A^i, (2 a) - (2 (d) 




(R)q 0" 
<2d) 

-to n. m\^m&l^W'^<DWi^m\^. 80-100 
0 0 0 COIEHTS 0 . mti O-'IOOOOO (DlEfflTfe 
) 



<aa> 



(3b) 



(3c) 
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(2) 



CB3}<^i] TiB-fls^ (1) -v^-^n^^it^w^h 

-(A)n-(B)B,- (1) 
(iC*, A«, TSC (2 a) ~ (2 b) 

-OH 





(2a) 



(2b) 



B«. TSC (3 a) ~ (3 b) 




(3a) 



7;i/34^>'S, Rsg^7~ 1 2cD7 7;i'^;p*. 7x:r 
s tto~6(DS^^^-r. ) (ou*'^m\tn^'>n.< t 

ISSr^b, nttS 0~1 0 0 0 0 0©l6HTJ&f3, n<@ 
T ^ * * » 0 )g L ¥ fi: |i| i; T? * o T S o T I > T t) 

J:<, m«0~ 1 0 0 0 0 0 CD^HT^OmfB-Tofe-g) 

fi-r ^ s «i 0 jg b mfii <h mfi-r o s IS 0 51 b m<a 

3 } W 1 cOiS»^m»SRt//X«f»*JS 
2(D^S?1Sia^^S»«i:TIB-A§iC (4) T^^^^tl^ 

0=P(OR") k (OH)3.k (4) 

(^4^. R"«^*8!ci~6CDT;i/^;u«*fc«0?*^ 
6~1 2«)T'J-;i'S<£«-r. k«0~2&«-r, k;** 

<.^« ) 

[»*J«4] fffJtJl 1 IB«(Di«^>^^«MK. ii*Jl2fS so 



[0 0 0 1] 
[0 0 0 2] 

b *t e. C tr^i^^i: K jgX@ Sr'iJS i: T S 

C i: . #S (c iiSffiT- ^ ^ ;i i: i: © Fp1S*^Ji $ nx 

#^^«^iift^T«»K«^^7)^a^e5!^bbT^Tl.i 

1 1 - 5 0 2 2 4 9 ^'^mL. 10-45913-^ 
'jkm. !|#M¥1 0-2 1 9 4 3^ii«) , -15. -i^y 
1±«?fli»<!:bT. 7,;l'Jt^>KS<t7xy-;H47Kl!»<i: 

b^»siHi±7!»t^ 5^ 1/ >m:&:rh bT/is^ bfe 7 X y 
-;^7.;^^^:>i??^t^i|sf^t)*<*^^)»^)nT^i^ (Sir 

'f^>3Sfft. 7H. 1 9 5 0#5!fT. /£;il»0) . b*^ 
b;a:*ie., -f :<i->tt«?S8»d:bT. 7xy-;H4*®!« 
©i5^*#b> ^S«[M±*^jlgfi^^b;tiB[^J-^«/»®tt 

[0 0 0 3] 

[0 0 0 4] 

■r^cD?S5i-^s#fM<h bT©#tt$*-rs ;i ii^mttit- 
[0 0 0 5] ■rt£ib-^:$immt. ®TtB-jSg^ (d t 
7 X y -;H47kg!»$#-r siS^i-^««i««r*i 

-(A)n-(B)n,- (1) 
(^■f . Att. (2 a) ~ (2 b) 
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(3) 




3 CD. Q « 0 ~ 5 ) ©ff?!)^ ?>iS«n-5 7 

B«. TiC (3 a) ~ (3 b) 

[0 0 0 6] 

9V 



(3a) * pb) 



20 



s «0~6 wS^?:«-r. ) ®P?!)^e.S«nS'>;^j:< t 

l?C«:^L/, n«8 0~1 0 0 0 0 0OI6HT'J&0, n<B 

J;<, m«0~l 0 0 0 0 0(73^HT$>fpmf@-roa5-5 
MI03gUm<4«|5li;i?ab-pT=£>Si^EoT^iTt>J:ti. n so 
PTO » S m 0 ® b^-ffi i m^H-r-O a6 S *» 0 jg L.*fi[ 

[0 0 0 71 ^rz®±fa(D<Dm6i-^mmm^^mvxtj. 

[0 0 0 81 $e>(C. ®±fB<D©ig5i-?tt^KRZ^/X 

\t±M®<r>mm-^^=f-mmmi^T^-tk% (4) 

0=P (OR") k (OH)3-k (4) 
6~ 1 2®7'J-;!^«=£«-r. ktt0~2?&«-r. 
t^. ) 

[0 0 0 9] so 



^9t3M(DM^^mmm (i) 7x/-;n47KgES* 
^Ao^ilb^fi:, -r?^£t>*.MSjgb^{sl:i:bT±fe 

^ (2 a) ~ (2 b) ©SfA>e.SanS7x/-;H4* 

'foCDTrfe^o ^ (2 a) ~ (2b) {C:*5tt-5R 

(D7;i'a+>'S> ^^?S[7~ 1 2 077;i'+;i'*, :7x 

*fc«/\ny><&^t)b, RA?ttic*s«^ 

(D, QttO~5®S^S:g-r, 

[0 0 10] ^^i?ci~6©7;i'+;i'SibT«, 

n -f V^/f^Jl/'S. sec - ter 

t-y^jus, ^>?;u*. ^+->;i/S> v'^'P^^v' 
:5i-*^±fB7;i'+;i'X i: iwi b 7;u=^^;i/T-fe ^ 7;ua ^ 

[0 0 11] 7xy-;n±*K»€*-r^^tf©^#i^ 

SAOf^S01JtbT«, C»J^«2-t h*D^r->- 1, 4 

-7xxi/>, 2 - 1 Kn:^->- i', 3-:7xxU'>. 

2, 6 - vb h'D^^'- 1 , 4-7xX^>. 2, 6- 
i'tKn + v-l, 3-7xXP>. 2, 5-vtHP 
^v'-l, 4-7xXU>. 2. 5 -vk Kd:*^^- 
1, 3-yx.-]yy. 2 5 -h F:d + >'- 
1, 4-7xXU->. 2 -X5^;i/- 5 - 1 Hd^^x- 
1, 4-7xXU'>, 2 --YVlT^Dtf;!/- 5 - t Ko4^ 
->-l, 4-7xXU->. 2-y^;U-5-t Kp + -> 

-1, 4-7xxu>. --r y 5 - h kp^^v' 

-1. 4-7xXU>. 2-^Pt:;l/- 5-t Kp + v- 

-1, 4-:7xxu>. 2 5 -t Kp+v'- 

1, 4-7xXU>, 2-'fvy?;i/-5-t Kp + -> 

-1, 4-7xXU>. 2 -'f y75;t'- 5 - t Fn + 

'>-!, 4->'xxL'>^ci*co7xy-;H47K^S^*' 

•r-57xXU>!g, 
[00 12] 2-tHP^->-l. 4--ry'^U>. 3 
-bKP^>'-l, 4-:^7^^->. S-bHP + v- 

1, 4--^-7g'u>. e-bKP^v-i. 4-:^75=• 

7 -b Kp=^^->- 1, 4--:»-7g^U'>, 8-bK 
P + v-1, 4--ry^U>. 2, 3->'bKP4^>'- 
1, A-i-y^Uy. 5, 8 -v'b KP^->- 1 . 4- 
:^75'W>. 2-bHP^->-l, 3 
-bHP=^->-l, 5-:^7^^>v 4-bKP=^^->- 
1, 5--ty^uy, 6 -b HP=*^->- 1 . 5-±y^ 

U>7 -b Kd4^>-- 1 . 5-i-y^U>, 8-bKP 
=^rv-l, 5-^y^l^>, 2, 6 -vb Kp^^v'- 
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1, 5 -^y^Vy. 3, 7-vtKP^>-l, 5- 
:h:7^U>> 4, 8 -S^b KP^v'- 1 , S—Ty^V 
>, 2 -t KD^^^v- 1, 8-:^>'^U>. S-hiHD 
+ 8-:^75=-l^>. 4-b: Kp^^v- 1, 8- 

'^-7^U>> 5-t:Hp:^^x-l, S-^y^Uy. 6 
-hKD + S/-l, 8-:^>^^U>. y-tKP^^S/- 

1, ^--yy^x^y. 2, 3 -i/t: kp+v- i , 8- 
-ry'f^uy. 4, i^p^t^x- i, 8-:^>'^u 

y. 2, 7 -v^t: Ko + >/- 1 , 8--:hy^^U>. 1- 

\i\^u^y-2. e-'Ty^yy. 3-\i]^n^y- 

2, 6-':h:7^U>. 4-t:FP^v-2, 6-i-y^ 
yy. 5-hKP4^'>~2, 6-:^:7^U>. 7-h:K 
P^x-2, 6 -':^>^5^l/>. 8-t:HP^>'-2, 6 

-^y^yy. i, 5 -i/*t: kp + v- 2, 6-'^:7?^ 

U'>. 3, 7-ytKP + v-2, 6~:fy'^lx>, 
4, 8->^h:HP^v-2, 6 -'Ty^yyfS.EOTi^m 

s^^^^i-y^yymtsiiit^m^'f^bn^. :in^(D^ 

L<«2, 6 -vt: KP4^i>- 1, 5-:^>'^U>T$> 

-rUto-^mB^^ (3 a) - (3b) (Dm^^^M^t 
^Wr^;i(ht)T^^o dCT. ^ (3a) - (3b) 

yx.:^)\^m. sfctiApy>*^fcL. Rtm^&^m 

4 CO. s ttO-6(DS^S:^To 
[0 0 14] j^^^l-6c^7;i/4^;«i:LTtt. ««JA 

frfp<^;ua> x5^;u». yptf;i/a. -fy:/pe;i/a. 

n-y^;us. ^y^^jm. sec -:f^ Jim. t-zf 
"f-jvm. ^>^;i/S. ^^yjm. yi^n^:^yjvm^ 
^^m^ffi^n^o ^m^i--e(DT)i:2^ymtLx\t. 
m^^t^h=^y&. x.h=^ymu^(Dyji^ji^^^^± 

tf^n-So ^^^7-1 2co7^;p^;i/a<hbTtt. m 
^ii^yz^jim. y j::::^jvx.^)vmmtm^f^n. ap 

[0 0 15] t:)^?:)^'^ 2ffi<;o^SjK*B(^ft««^j<hLT 
tt. fiftJ^tJi. 4-:7xriU>. 1, 3-:7x:zu>. 
2-^^;i/-i, 4-:7xzii/>, 2-x^;i/-i, 4 
-:7xr.u>. 2 — r y "/p tf;i/- 1 , 4-yxxi/ 
>> 2 5 - 1 , 4-:7x-u>. 2 — ryy 
^jv-i, 4-:7x-u>, 2-:/Dtf;u-i, 4-:7 

xXl/>. 2-y5=-;i/-l, 4-:7xXl/>. 2--fV 
>^^;U-1. 4-yxr::U>. 2--fy7^;U-l, 4 
-:7xxu>;S:t*cD37xxi/>^. 1, 4-:?-:7^l/ 



y. 1, 5-:^y5^i/>> i. 8-:^-y?i/>. 2, 6 
-:^y^U>. 2. 7 -:^-:75"U>^j:i:<:0:^->'5"U>« 

[0 0 16] ^tci^mmm^^mmn (d «> ±ib 

mti. 3l^n;^^*8 0— 1 0 0 0 0 0 (D^M. m>;;^*0'-' 1 
0 0 0 0 0 <D^WiX$) 0 . ^ V<\t. n 0 0 - 5 
0 0 0 0 (Dmm. mfri 0-5 0 0 0 0 CDlgHlf* 0 > 1# 
t3i?f^b<ti. ntil20;<>^bl000 0 c^^^H. m\t 
10 0- 1 0 0 0 0a)^HT$>^o nfi'r':^^^;^0?lb* 

[0 0 17] ±fB(7)ci:3^J:i«53^^SMS^i. ^JAtf. ^ 
Ux-\'iS^^Apy>'fbT;i/+;i/^*^yyu >i?^bT» 
20 S?^bfi^?t. y amamo t oS^ii^CDliftl 

u-*-«^t^ (±0 m4)ifi immt^mx) 2 9 em 

(1 9 9 2), Polym. Prep. Japa 
n, Vol.4 8, 3 0 9 (1 9 9 9) . J. 
Org. Chem. , 6 4, 2 2 6 4 (1 9 9 
9). J. Polym. Sci. PartA, P 
o 1 ym, Chem. , 3 7, 3 7 0 2 (1 9 
9 9). #M¥5 - 7 0 5 6 5;5:«i:) « i^y^Uym^ 

mr^mmmitmim^ii. ynL-yym^^-t^mm 

30 Stty amamo t oM^^TStigT^ 31 <h*W* b 

[0 0 18] ^rmitm-^mzj^Kt-ry^uy&^m-r 

5, 8 - vt Kp4^->:»-7^U>, 2, 6-vhKa + 
3, 7 -vt h*P=^^->:'-75'l'>> 4. 

40 7^^>, 2. 7 -i^t h'a^->:^7:$'l/>< 1, 5- 
Kn^S/:h>':5'l/>. 1, 8 -v't h*P^'>:h:7^ 

Tkgf S **-r -5 «-gr tr « d S-«»J 7 Jl' a ->S, 
50 r©«^«a^t^(ci>»o:)^stcj;0«®a<£l^* 
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[0 0 19] m'cm.'^\z^\^^x\x. ^^%^mm\^^^n 
)\u^y\YM/y^y=\/ ^ . 1-1/200. »^ 

L<ttO. 3-1 0 OSST^^-So 
[0 0 2 0] Sfcm^blSc^ffll/i^Cht)^^^ (Pol 
ym. Prep. Japan, Vol. 48, 3 

0 9 (1 9 9 9) ) o ^^\-m/T^ymuk^m\^^ 

§ (J. Org. Chem. , 6 4, 2 2 6 4 

(1 9 9 9). J. Polym. Sci. Par 

tA, Polym. Chem. , 3 7, 3 7 0 

2 (1 9 9 9)) a^#:(7):«'^ffl:^iBi6 

[0 0 2 1] ^'fl:a^J-43tt^Jg^«<hLTti. 

^z.x. m'c^m^mwkt,\^x\x. ^jx.tfh;i/x 

^9^;l^-^>if>, :h7^'U>> T'V'7^)yUEtm\i^ 
n-So x-5^;i/^}§jK^:LT^S> ^J;^t^>^x^;i/X-^ 

v^y7'Dtf;ux-'T-;i/> 5^h^i::HD:7^>. 
1, A-Vir^-^y. y >^xx;^x— tert- 
y^;i/;^5^;i/x-5";u;a:i:;5i^#frf bn^a 

[0 0 2 2] m\Lm.'^\z^vi^K^smm^. 1 o 

ot:-ioot:> b<ti- 5 0-5 or^gST^) 

[0 0 2 3];^{;:> y amamo t oa'&feJC<:tO:7x 



(5) 

tLTti. «?tj^^^l, 4-vi7DD-2-hKD4^v^ 
>-if>. 1, 4 -yyp^- 2 -t KP^>^^>-b:>. 

1, 3->^i7PP-4-h h*P=^^v'^>*tf>. 1, 3- 
vi^pp- 5 -b: KP4^v^>-tf>. 1, 3-v>^P^ 
- 4 - t: KP^v^>if>. 1, 3-vyn^-5-t: 
FP^>'^>if>. 1, 4-y^PP-2, 3->?t:K 
U^z/^^^Vy. 1, 4-i^yp^:-2, 3-vtK 
U^y^Zf^Vy. 1, 5->^i7DP-2, 7-f/t:K 

10 u^y^v^yy. 1, 5-vyp^:-2, 7-vt:K 
u^yir^^yy. 2, 6->?^^pp-i, s-vtK 

P=^^'>:^:7:^U>. 2, 6->^:/p^-2, 7->?fcK 
p+-5>::^:7 37l/>. 2, 1 --Ji;uu-\, s-vhK 
P4^v-^>':$'U>. 

[0 0 2 4] 2, 7-vyP^:-l, 8-S^tKP + v' 
ir-yd^yy^ 4, 4' -vi7PP~2, 2' ->?t:KP 
^f>t::7x.x;i/. 4, 4' 3* -vt: 

KP^^S^t: y'xXjl/. 4, 4* -v:/P^-2, 2' - 

y\i\^a=^y\iy x,-Jl. 4, 4* -vyp^-3, 
20 3* -s^t KP^'>fc*:7xx;i/. 2, 2* -vi7pp- 
4, 4' - KP + ^>e>'xx;i/. 2, 2* -v^P 

^-4, 4* Kp+v'e^'xx^i.TSi^i^^t^frf 

b(^^y s'-tS2fflK±0?g'&tlT^oTfcctV^o fcC 

'&tcttc:<^S^0tjA«y;i/P^xa. vp^^^a. xx 
7iim&^^mLxmi^^^:it'f)^x^^. ca^m-^^tm^ 

[0 0 2 5] *a^#:^SijgT^«^JC«ty ^-5 2 

40 ^Izm^ffc^Ey-^ — COmiZ. 1, 4-vi7PP^>if 
>. 1, 4 ->?yp^^>'ir>. 1, 3->^i7np/^> 
if>. 1, 3 ->^yp^^>ir>> 1, 4-vi7PD':^ 
>':S7U>. 1, 4->^yp^±>'^U>> 1, 5-^^:7 
pp:^y'^l/>. 1, b-yzTa^-ry^yy^ 2, 6 
->?^PD:f:7^'i/>, 2, e -zy':^u^i-y^y>. 

2, ,1 -V^uu^y^yy^ 2, 7 ->?yp^:::h>'^ 

^4, 4' ->^i7PP t':7xx;i/. 4, 4' ->?>^ 
u^My jL-)\^. 2, 2^ - v^ppt:>^xx;i/. 2, 
2' -iyy'u^My :z,:z.)\yUEti^mi^n^. CtlbCO 
50 s^-t^. MI2i^DiELmi4(Di5i0JJcfei/^T*bfc(i: 



r 
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- « 2 fflJ!iC± CO ig -gr^ T ab o T ^fo J; I. ^ o 
[0026] yamamot ofi-^iSfCii^iTtt, ffl^t 

<D-"j'rMt'^m. 7^/&^TfchU7. (2, 2' -b'trU 

MT5-7 0 5 6 5) Sfc^JK^rbT, 0iJA«iKfb7Km 

X-5^;l^5^?^i«. T^Yl^mm, 7izh-hU 

>, v'^xXJl'X-T^;!/, t e r t -y5^;i/^^;l/X- 
[0 0 2 7] y amamo t oa-&te»Ct5t»Ttt, SJtK 

iastt^tcsiiKtt^'cCi/i*^, o'c~i 0 oT.tm'^L^K 

[0 0 2 8] *KLT, *5gHJ(Dig5i-^«/¥fH ( 1 ) 

mm-^n^. ^mizm^^^mmit. m^^^mm-simx' 

;^<. m^UN, n->'>c5^;1/jK;pat5 h\ n, n- 

mU- x^y-;i/. T'P/'^y-^P^cDy;!/ 

=i-;u^S, x^U'>i5''j p-;u^:y ^^^^px-T^;^. x 
5^U'>'ifU=i->ii'^:yx5^;vx-5^;k ::^PHU>i^u 

x?^;i/X-7^;moT;i/+ U >y U n y TJl^Ji 

x.-y'juA^Bmizm^^^^n^o cn^umnx-m^^^z: 

<h'bT€-5*i. !e5.S»C:f£:i;T2iaet±0^»SrS^LT 
2 h4^->x:^y-;i/. 7;i/;*7'Jtt7K^M7!)^#Uv- 

[0 0 2 91 )UjA<Dm^\it, !|*{c$dPBtt>a:^>*n o 

~ 3 0 0 MiTiAW* Ll/i. 1 0 xim<t 0^l^7i';i/AT 

0 . 3 0 0 Mm J; 



(6) 

tit&m±^(Dm^m\z^<oMmx^^. ^f^y-< )vl.(d 
«-a#ii45Jc^^<£ew<!:bT. m%(D^^^m.mm\z^ 

\zU^^^^7.h-^^fi.}i(D:}jmziir>. toW/J^UT- 
[0 0 3 0] ;«»Tl;^Mffl©^J]P^JlC*3t,^T, ^:^> 

ib\z\mm^^9.^'^tzy)-t^z.iii}ix'^^> :^%m\z 

ii^^xm^x^^{&^^i\:^mz\tmzmm.\-i.f^^M)^. 
-f :t>e«tt^;^]±$-a:5m,'S:A^e.«TiB-figst (4) 

0=P(OR") k (OH)3-k (4) 

6~ 1 2(7)7U-;U*^^-r. ktt0~2€:«-r. k;^)t 
2(D«^, 2<ffl*-5R"tt|^-T'fcSfj:^Tt>Tfccfc 
20 Vi, ) Cl^lT, (4) ktt, 0*fettlT*.5C: 

2-i?a&^«-&, R"tt> 7)v^)vmxh^z.tf)m^v 

7)V^)Vmiil.X\t. m^\i. :f-=f-)V. X^)l. zf 
ptf;i/, i-T'pe;!'. n-:/^;i/. sec-T^^ 
'^>5^;i', •>i7p-^>^;i/, ->i7P'\4i 

:/Ph!;l/, i -IT'PtfJl/^CD^K^JS 1 ~3 WT-'P^;!'** 

30 l^P + v'S/jfCDS^'frL.T^iTfcSl'^. 

[0 0 3 1] 7'J-;i'a<i:LT«7xx;i/», hij;P 
a, x5^;i/:7xx;i/S. Vy''otf;i'7xx;u*^(D7 

)v^)vm^y x.—)vm. yp^r7xx;i/S^®/\py> 

xhP7xx;i/*. i7PP7xx;ua^;0i^ 

[0 0 3 2] K"t^T)v^)vmx. \<im\(D^)ymM.ii 
LT«, ^iJAt^u >^^y ^^;uxx5^;i/, u>^^y 
xg^;pxxT-;k u>S!^:y n-:/Ptr;i'X7.5=->/K U 

sec -^^J\^X.Xy^Jl. U >®[ty t e r t - zf^Jl^ 
XX^Jk U >^^y n -'^>5^;l'XX5^;i/. 'J>g!^: 

y ( 1 -y^;i/7'5^;i/) xxx^p. u>m^y (2->t 

jv) x7,T-;u. u>®f^:y (1, 1 ->^^5^;uyptf 
XX7^;i/. •j>K^:y (2, 2 -v;<9^;i/->'Ptf 
X7.^;p. 'j>gEty (1, 2 - v^t^'jPT'ptr 

;p) xx5^;i', u >K^:y n -^+->;pxx5^;u. ij> 
50 M^:y (2 -;<g^;L''^>5=-;i') xx^;u. 'j>gf^:y 
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* NOTICES * 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The polyelectrolyte which has the phenolic hydroxyl group characterized by what is shown by the 

following general formula (1). 

-(A)n-(B)m-(1) 

(The inside of a formula and A are bottom type (2a) - (2b).) 




(When R expresses a hydroxyl group, the alkyi group of carbon numbers 1-6, the alkoxy group of carbon numbers 
1-6, the aralkyi radical of carbon numbers 7-12, a phenyl group, or a halogen and there is two or more R, even if 
these are the same, they may differ.) In p, 0-3q express the integer of 0-5. Expressing the aromatic series 
radical of at least one sort of bivalence which has the phenolic hydroxyl group chosen from a group, B is bottom 
type (3a) - (3b). 




(3a) (3b) 

(When R' expresses the alkyI group of carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, the aralkyi 
radical of carbon numbers 7-12, a phenyl group, or a halogen and there is two or more R, even if these are the 
same, they may differ.) In r, 0-4s express the integer of 0-6. The aromatic series radical of at least one sort of 
bivalence chosen from a group is expressed, m and n express the number of repeating units, and the range of n 
is 80-100000, even if every n of a certain repeat unit are the same, you may differ, the range of m is 0-100000, 
and even if a certain repeat unit is the same, they may differ m pieces at a time. Every n of a certain repeat unit 
may be which joint format of a block copolymer, a random copolymer, an alternating copolymer, a multi-block 
copolymer, or a graft copolymer at a time with some m repeat units. 

[Claim 2] The crosslinked polymer electrolyte characterized by coming to construct a bridge in the 
polyelectrolyte of claim 1. 

[Claim 3] The polyelectrolyte constituent characterized by containing the phosphoric acids expressed with the 
polyelectrolyte of claim 1 and/or the crosslinked polymer electrolyte of claim 2, and the following general formula 
(4). 

0=P(0R")k(0H)3-k (4) 

(R" expresses the alkyI group of carbon numbers 1-6, or the aryl group of carbon numbers 6-12 among a 
formula.) k expresses 0-2. When k is 2, even if two R" is the same, they may differ. 

[Claim 4] The fuel cell which comes to use at least one sort chosen from a polyelectrolyte according to claim 1, 
a crosslinked polymer electrolyte according to claim 2, and a polyelectrolyte constituent according to claim 3. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polyelectrolyte which is related with a 
polyelectrolyte and which is characterized by having a phenolic hydroxyl group in detail. 
[0002] 

[Description of the Prior Art] The polyelectrolyte which has ion conductivity as a diaphragm of 
electrochemistry devices, such as a primary cell, a rechargeable battery, or a polymer electrolyte 
fuel cell, is used. For example, as an ionicity dissociable group, since the ingredient of the 
perfluoroalkyi sulfonic-acid system which has a sulfonic group is excellent in the property of a 
fuel cell, it has been used from before. However, problems, such as that this ingredient needs a 
very complicated production process and a dramatically expensive thing, are pointed out. Then, 
development of the cheap polyelectrolyte which can be replaced with the ingredient of a 
perfluoro sulfonic-acid system has been activating in recent years. For example, the aromatic 
series polyether system which has a sulfonic group is proposed as an ionicity dissociable group 
(the Patent Publication Heisei No. 502249 [ 11 to ] official report. JP,1 0-4591 3,A, JP,10- 
21943,A). The phenolsulfonic acid system ingredient which has a sulfonic group and a phenolic 
hydroxyl group and rings combined through the methylene chain as an ionicity dissociable group 
on the other hand is known for many years (the newest ion exchange, 7 pages, the 1950 
issuance, Hirokawa bookstore). However, as an ionicity dissociable group, it has only a phenolic 
hydroxyl group and the polyelectrolyte which rings coupled directly is not known. 
[0003] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer 
polyelectrolytes other than a perfluoro sulfonic-acid system, the aromatic series polyether 
system which has a sulfonic group, and a phenolsulfonic acid system. 
[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly so that this invention 
persons may find out polyelectrolytes other than a perfluoro sulfonic-acid system, the aromatic 
series polyether system which has a sulfonic group, and a phenolsulfonic acid system, while the 
specific macromolecule which has a phenolic hydroxyl group found out having a property as a 
polyelectrolyte, like ion conductivity is shown also unexpectedly, the polyelectrolyte constituent 
which consists of this polyelectrolyte and phosphoric acids completed a header and this 
invention for the further excellent proton conductivity being shown. 

[0005] That is. this invention offers the polyelectrolyte which has the phenolic hydroxyl group 
shown by the ** following general formula (1). 
-(A)n-(B)m- (1) 

(The inside of a formula and A are bottom type (2a) - (2b).) 

(2a) 





http:// www4.ipdl.inpit.go.jp/ cgi-bin/ tran_web_cgi_ejje 



2007/09/14 



JP.2003-297145.A [DETAILED DESCRIPTION] 



2/10 ^— V 





(When R expresses a hydroxy! group, the alkyi group of carbon numbers 1-6, the alkoxy group of 
carbon numbers 1-6, the aralkyi radical of carbon numbers 7-12, a phenyl group, or a halogen 
and there is two or more R, even if these are the same, they may differ.) In p, 0-3q express the 
integer of 0-5. Expressing the aromatic series radical of at least one sort of bivalence which has 
the phenolic hydroxyl group chosen from a group, B is bottom type (3a) - (3b). 
[0006] 

6 

(3a) 

(When R' expresses the alkyI group of carbon numbers 1-6, the alkoxy group of carbon numbers 
1-6, the aralkyi radical of carbon numbers 7-12, a phenyl group, or a halogen and there is two or 
more R. even if these are the same, they may differ.) In r, 0-4s express the integer of 0-6. The 
aromatic series radical of at least one sort of bivalence chosen from a group is expressed, m and 
n express the number of repeating units, and the range of n is 80-100000, even if every n of a 
certain repeat unit are the same, you may differ, the range of m is 0-100000, and even if a 
certain repeat unit is the same, they may differ m pieces at a time. Every n of a certain repeat 
unit may be which joint format of a block copolymer, a random copolymer, an alternating 
copolymer, a multi-block copolymer, or a graft copolymer at a time with some m repeat units. 
[0007] Moreover, the crosslinked polymer electrolyte characterized by coming to construct a 
bridge in the polyelectrolyte of the ** above-mentioned ** is offered. 
[0008] Furthermore, the fuel cell which comes to use at least one sort chosen from the 
polyelectrolyte constituent characterized by containing the phosphoric acids expressed with the 
polyelectrolyte of the ** above-mentioned ** and/or the crosslinked polymer electrolyte of the 
above-mentioned **, and the following general formula (4) and the polyelectrolyte of the ** 
above-mentioned **, the crosslinked polymer electrolyte of the above-mentioned **, and the 
polyelectrolyte constituent of the above-mentioned ** is offered. 
0=P(OR")k(OH)3-k (4) 

(R" expresses the alkyI group of carbon numbers 1-6, or the aryl group of carbon numbers 6-12 
among a formula.) k expresses 0-2. When k is 2, even if two R" is the same, they may differ. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The 
polyelectrolyte (1) of this invention has the aromatic series radical of at least one sort of 
bivalence which has the phenolic hydroxyl group chosen from the group of above-mentioned 
formula (2a) - (2b) as the repeating unit of A which has a phenolic hydroxyl group, i.e., a 
repeating unit. When R in formula (2a) - (2b) expresses a hydroxyl group, the alkyI group of 
carbon numbers 1-6, the alkoxy group of carbon numbers 1-6, the aralkyi radical of carbon 
numbers 7-1 2, a phenyl group, or a halogen and there is two or more R here, even if these are 
the same, they may differ. In p, 0-3q express the integer of 0-5. 

[0010] As an alkyI group of carbon numbers 1-6. a methyl group, an ethyl group, a propyl group, 
an isopropyl group, n-butyl. an isobutyl radical, sec-butyl, tert-butyl, a pentyl radical, a hexyl 
group, a cyclohexyl radical, etc. are mentioned, for example. As an alkoxy group of carbon 
numbers 1-6. the alkoxy group whose alkyI parts, such as a methoxy group and an ethoxy radical, 
are the same alkyls as the above-mentioned alkyI group is mentioned, for example. As an aralkyi 
radical of carbon numbers 7-12. benzyl, a phenylethyl radical, etc. are mentioned, for example 
and a fluorine atom, a chlorine atom, a bromine atom, etc. are mentioned as a halogen, for 
example. 

[0011] As an example of representation of the aromatic series radical A of the bivalence which 
has a phenolic hydroxyl group For example, 2-hydroxy - 1, 4-phenylene, 2-hydroxy -1.3- 
phenylene, 2, 6-dihydroxy -1. 4-phenylene, 2, 6-dihydroxy -1. 3-phenylene, 2. 5-dihydroxy -1, 4- 
phenylene. 2. 5-dihydroxy -1, 3-phenylene, 2-methyl-5-hydroxy - 1. 4-phenylene. 2-ethyl-5- 
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hydroxy - 1, 4-phenylene, 2-isopropyl-'5-hydroxy - 1, 4-phenylene, 2-butyl-5-hydroxy -1,4- 
phenylene, - Isobutyl-5-hydroxy - 1 . 4-phenylene, 2-propyl-5-hydroxy - 1 , 4-phenylene, 2- 
butyl-5-hydroxy - 1, 4~phenylene, 2-isobutyl-5-hydroxy - 1, 4-phenylene, 2-isoamyl-5-hydroxy 
- The phenylenes, [0012] which have phenolic hydroxyl groups, such as 1 and 4-phenylene 2- 
hydroxy - 1 , 4-naphthylene, 3-hydroxy - 1 , 4-naphthylene, 5-hydroxy - 1 , 4-naphthylene, 6- 
hydroxy - 1 , 4-naphthylene, 7-hydroxy - 1 , 4-naphthylene, 8-hydroxy - 1 , 4-naphthylene, 2, 3- 
dihydroxy -1, 4-naphthylene, 5, 8-dihydroxy -1, 4-naphthylene. 2-hydroxy - 1, 5-naphthylene, 3- 
hydroxy - 1, 5-naphthylene, 4-hydroxy - 1, 5-naphthylene, 6-hydroxy - 1, 5-naphthylene 7- 
hydroxy - 1, 5-naphthylene. 8-hydroxy - 1, 5-naphthylene, 2, 6-dihydroxy -1, 5-naphthylene. 3. 
7-dihydroxy -1, 5-naphthylene, 4. 8-dihydroxy -1, 5-naphthylene, 2-hydroxy - 1. 8-naphthylene, 

3- hydroxy - 1 . 8-naphthylene, 4-hydroxy - 1 , 8-naphthylene, 5-hydroxy - 1 . 8-naphthylene, 6- 
hydroxy - 1, 8-naphthylene. 7-hydroxy - 1, 8-naphthylene. 2, 3-dihydroxy -1, 8-naphthylene, 4, 
5-dihydroxy -1, 8-naphthylene, 2. 7-dihydroxy -1, 8-naphthylene. a 1-hydroxy-2,6-naphthylene 
group, A 3-hydroxy-2,6-naphthylene group, a 4-hydroxy-2,6-naphthylene group. A 5-hydroxy- 
2,6-naphthylene group, a 7-hydroxy-2,6-naphthylene group, The naphthylene which has hydroxyl 
groups, such as a 8-hydroxy-2,6-naphthylene group, 1. 5-dihydroxy-2.6-naphthylene group, 3, 7- 
dihydroxy-2,6-naphthylene group, 4, and 8-dihydroxy-2,6-naphthylene group, is mentioned. In 
these, the naphthylene which has a hydroxyl group is desirable and they are 2, 6-dihydroxy -1. 
and 5-naphthylene more preferably. 

[0013] The polyelectrolyte (1) of this invention can also have the repeating unit of B, i.e.. the 
repeating unit which is the aromatic series radical of at least one sort of bivalence chosen from 
said formula (3a) - (3b) a group, besides the repeating unit of A which has a phenolic hydroxyl 
group. When R' in formula (3a) - (3b) expresses the alkyi group of carbon numbers 1-6. the 
alkoxy group of carbon numbers 1-6, the aralkyi radical of carbon numbers 7-12, a phenyl group, 
or a halogen and there is two or more R here, even if these are the same, they may differ. In r, 
0-4s express the integer of 0-6. 

[0014] As an alkyI group of carbon numbers 1-6, a methyl group, an ethyl group, a propyl group, 
an isopropyl group, n-butyl, an isobutyl radical, sec-butyl, t-butyl. a pentyl radical, a hexyl group, 
a cyclohexyl radical, etc. are mentioned, for example. As an alkoxy group of carbon numbers 1-6, 
the alkoxy group whose alkyI parts, such as a methoxy group and an ethoxy radical, are the same 
alkyls as the above-mentioned alky! group is mentioned, for example. As an aralkyi radical of 
carbon numbers 7-12. benzyl, a phenylethyl radical, etc. are mentioned, for example and a 
fluorine atom, a chlorine atom, a bromine atom, etc. are mentioned as a halogen, for example. 
[0015] As an example of representation of this divalent aromatic series radical B, for example 1. 

4- phenylene. 1, 3-phenylene, the 2-methyl -1, 4-phenylene, 2-ethyl -1, 4-phenylene, The 2- 
isopropyl -1. 4-phenylene, 2-butyl -5-1. 4-phenylene, The 2-isobutyl -1, 4-phenylene, the 2- 
propyl -1. 4-phenylene. 2-butyl -1, 4-phenylene, the 2-isobutyl -1. 4-phenylene. Naphthylene. 
such as phenylene [. such as the 2-isoamyl -1 and 4-phenylene, ], 1 . 4-naphthylene. 1 . 5- 
naphthylene. 1, 8-naphthylene, 2,6-naphthylene group, 2, and 7-naphthylene, is mentioned. 
[0016] Moreover, although the polyelectrolyte (1) of this invention has the above repeating units, 
preferably, the range of n of the range of 100-50000 and m is 0-50000, especially preferably, for 
n, the range of the range of 80-100000 and m of several of the n and m is usually 0-100000, and 
the range of m is [ the range of n is 120 to 10000. and ] 0-10000. Even if a certain repeat unit is 
the same, they may differ, and even if every m of a certain repeat unit are the same, they may 
differ n pieces at a time. As for n, it is desirable that it is larger than m. Moreover, n ** what kind 
of joint format is sufficient at a time as a certain repeat unit of whose with some m repeat units, 
for example, a block copolymer, random copolymers, alternating copolymers, multi-block 
copolymers, or graft copolymers etc. are mentioned at a time. 

[0017] The above polyelectrolytes For example, the method of carrying out coupling of a 
GURINIYA reagent and the alkyI halide. and obtaining them. It can manufacture using well-known 
approaches, such as an oxidation-polymerization method and a yamamoto polymerization 
method. (For example, the MAKUMARI 4th edition (Tokyo Kagaku Dojin) organic chemistry [ 296 
page (1992) ] (above)) Polym. Prep. Japan Vol.48 309 (1999) J. Org. Chem., 64 2264 (1999) J. 
Polym. Sci. PartA. Polym. Chem. 37 3702 (1999) JP,5-70565,A etc. As for the electrolyte with 
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which the electrolyte which has a naphthylene radical has an oxidation-polymerization method 
and a phenylene group, manufacturing by the yamamoto polymerization method is desirable, 
according to these approaches, an electrolyte with high molecular weight is obtained, and the 
electrolyte membrane with which reinforcement was raised like the after-mentioned can be 
manufactured. 

[0018] The polyelectrolyte which has a naphthylene radical by the oxidation-polymerization 
method first is explained about a manufacture case. As a monomer, 2, 3-dihydroxy naphthalene, 
5, 8-dihydroxy naphthalene, 2, 6-dihydroxy naphthalene, 3, 7-dihydroxy naphthalene, 4, 8- 
dihydroxy naphthalene. 4, 5-dihydroxy naphthalene. 2. 7-dihydroxy naphthalene, 1. 5-dihydroxy 
naphthalene, 1. and 8-dihydroxy naphthalene etc. is mentioned, for example. These monomers 
may have the same substituent with explanation of said repeat unit having been shown, and 
these monomers may be two or more sorts of mixture. In addition, when it has the radical which 
can cause side reaction in a monomer (for example, when it has a hydroxyl group in the 1st place 
of naphthalene, the 5th place, etc.). a hydroxyl group can be protected and used using the well- 
known protection approach of protecting this radical by the alkoxy group, the siloxy radical, an 
ester group, etc. In this case, the specified substance is obtained by removing a protective group 
by the well-known approach after a polymerization. 

[0019] In an oxidation polymerization, a catalyst is usually used. It is also possible to use a well- 
known catalyst system as this catalyst. For example, a metal halogenide or a metal halogenide / 
amine complex is used. As a metal halogenide, univalent [ of metals, such as copper iron, 
vanadium, or chromium. ] and a divalent or trivalent halogenide can be used here. As an amine, 
amines, such as a pyridine, a lutidine, 2-methylimida2ole, N and N, N', and N'- 
tetramethylethylenediamine. can be used, manufacturing a metal halogenide / amine complex by 
mixing an amine with a metal halogenide in a solvent and under oxygen existence — possible — 
the mixed mole ratio of a metal halogenide and an amine — a metal halogenide / amine =1 / 0.1 - 
1/200 — it is 0.3 to about 100 preferably. [ for example, ] 

[0020] Moreover, ferric chloride can also be used (Polym. Prep. Japan, Vol.48, 309 (1999)). Also 
in the object which can raise the molecular weight of a polymer and furthermore raises the 
below-mentioned film reinforcement further by the thing using copper / amine catalyst system 
(J. Org. Chem.. 64. 2264 (1999), J. Polym. Sci. PartA. Polym. Chem.. 37. 3702 (1999)), it is 
desirable. 

[0021] If a catalyst is a solvent which does not receive poisoning as a solvent in an oxidation 
polymerization, it can be especially used without a limit. As this solvent, for example, a 
hydrocarbon solvent, an ether system solvent, or alcohols is mentioned. Here, as a hydrocarbon 
system solvent, toluene, benzene, a xylene, trimethyl benzene, tetramethyl benzene, naphthalene, 
a tetralin, etc. are mentioned, for example. As an ether system solvent, diethylether, diisopropyl 
ether, a tetrahydrofuran, 1,4-dioxane, diphenyl ether, tert-butyl methyl ether, etc. are mentioned, 
for example. As alcohols, a methanol, ethanol. isopropanol. 2-methoxyethanol. etc. are 
mentioned, for example. 

[0022] -100 degrees 0 - 100 degrees 0 of reaction temperature in an oxidation polymerization 
are usually about -50-50 degrees 0 preferably. Moreover, the approach which is mixed two or 
more kinds and carries out the polymerization of the monomer in manufacturing a copolymer, the 
approach of adding the monomer of two items, after carrying out the polymerization of one kind 
of monomer, etc. are mentioned. It is possible by combining using these approaches to 
manufacture a block copolymer, a random copolymer, an alternating copolymer, a multi-block 
copolymer, a graft copolymer, etc. 

[0023] Next, the manufacture approach of a polyelectrolyte of having a phenylene group by the 
yamamoto polymerization method is explained. The dihalogen-ized aryl which the hydroxy group 
permuted as a monomer is usually used. As the example of representation, for example 1, 4- 
dichloro-2-hydroxybenzene. 1. 4-dibromo-2-hydroxybenzene. 1, 3-dichloro-4-hydroxybenzene. 
1, 3-dichloro-5-hydroxybenzene. 1. 3-dibromo-4-hydroxybenzene, 1, 3-dibromo-5- 
hydroxybenzene, 1, 4-dichloro -2, 3-dihydroxy naphthalene, 1, 4-dibromo -2, 3-dihydroxy 
naphthalene, 1, 5-dichloro -2, 7-dihydroxy naphthalene, 1, 5-dibromo -2, 7-dihydroxy 
naphthalene, 2, 6-dichloro -1, 5-dihydroxy naphthalene. 2, 6-dibromo -2, 7-dihydroxy 
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naphthalene, 2, 7-dichloro -1, 8-dihydroxy naphthalene, [0024] 2. 7-dibromo -1, 8-dihydroxy 
naphthalene, 4, 4'-dichloro -2, a 2'-dihydroxy biphenyl, 4, 4'-dichloro -3. a 3'-dihydroxy biphenyl. 
4, 4'-dibromo -2, a 2'-dihydroxy biphenyl, 4 and 4' - dibromo -3 and - dihydroxy biphenyl, and 3 
'2, 2 -dichloro - 4 and 4 - dihydroxy biphenyl, and '2. 2' - dibromo -4 and 4' - dihydroxy biphenyl 
etc. is mentioned. These monomers may have the same substituent with explanation of said 
repeat unit having been shown, and these monomers may be two or more sorts of mixture. In 
addition, when it has the hydroxyl group which can cause side reaction in a monomer, a hydroxyl 
group can be protected and used using the well-known protection approach of protecting this 
radical by the alkoxy group, the siloxy radical, an ester group, etc. In this case, the specified 
substance is obtained by removing a protective group by the well-known approach after a 
polymerization. 

[0025] The approach which is mixed two or more kinds and carries out the polymerization of the 
monomer in manufacturing a copolymer, the approach of adding the monomer of two items, after 
carrying out the polymerization of one kind of monomer, etc. are mentioned. It is possible by 
combining using these approaches to manufacture a block copolymer, a random copolymer, an 
alternating copolymer, a multi-block copolymer, or a graft copolymer. As a comonomer used here 
in order to manufacture a copolymer Besides the monomer mentioned above, 1 , 4- 
dichlorobenzene. 1, 4-dibromo benzene, 1, 3-dichlorobenzene, 1, 3-dibromo benzene, 1, 4- 
dichloro naphthalene. 1, 4-dibromo naphthalene, 1, 5-dichloro naphthalene. 1, 5-dibromo 
naphthalene, 2. 6-dichloro naphthalene, 2, 6-dibromo naphthalene, 2. 7-dichloro naphthalene, A - 
dichloro biphenyl. and - dichloro biphenyl, and 2, 7-dibromo naphthalene, 4. and 4 '4, 4'-dibromo 
biphenyl. 2, and 2 '2, 2'-dibromo biphenyl etc. is mentioned. These monomers may have the same 
substituent with explanation of said repeat unit having been shown, and these monomers may be 
two or more sorts of mixture. 

[0026] In a yamamoto polymerization method, a catalyst is usually used, as this catalyst, a tris (2 
and 2'-bipyridine) nickel star s picture, dibromobis (triphenyl phosphine) nickel, etc. are used 
preferably also in the nickel compound of zero **, for example (JP,5-70565.A) — for example, a 
hydrocarbon solvent, an ether system solvent, an amide system solvent, an acetonitrile, dimethyl 
sulfoxide, etc. can be used as a solvent again. As a hydrocarbon system solvent, toluene, 
benzene, a xylene, trimethyl benzene, tetramethyl benzene, naphthalene, a tetralin, etc. are 
mentioned here. As an ether system solvent, diethylether, diisopropyl ether, a tetrahydrofuran, 
1,4-dioxane, diphenyl ether, tert-butyl methyl ether, etc. are mentioned. N.N-dimethylformamide, ' 
N.N-dimethylacetamide, etc. are mentioned as an amide system solvent. 

[0027] In a yamamoto polymerization method, although especially a limit does not have reaction 
temperature, 0 degree C - 100 degrees C are desirable. 

[0028] In this way, this thing can also be made into the gestalt of a film although the 
polyelectrolyte (1) of this invention is manufactured. The thing of this gestalt is usually used as a 
diaphragm of electrochemistry devices, such as a fuel cell. Although there is especially no limit in 
the approach of manufacturing a film, the approach (the solution cast method) of producing a film 
from a solution condition is used preferably. Specifically a polyelectrolyte is dissolved in a 
suitable solvent, flow casting spreading of the solution is carried out on a glass plate etc., and a 
film is produced by removing a solvent. If the solvent used for film production can dissolve a 
macromolecule and it can remove after that, there will be especially no limit. For example, N.N- 
dimethylformamide, N,N-dimethylacetamide, Aprotic polar. solvents, such as a N-methyl-2- 
pyrrolidone and dimethyl sulfoxide, Or dichloromethane. chloroform, 1,2-dichloroethane, 
Chlorine-based solvents, such as a chlorobenzene and a dichlorobenzene, a methanol, ethanol, 
Alcohols, such as propanol, ethylene glycol monomethyl ether, Alkylene glycol monoalkyi ether, 
such as ethylene glycol monoethyl ether, propylene glycol monomethyl ether, and the propylene 
glycol monoethyl ether, is used suitably. Although these can also be used independently, they 
can also mix and use two or more sorts of solvents if needed. Especially, dimethylformamide, 2- 
methoxyethanol. and an alkaline water solution have the highly desirable solubility of a polymer. 
[0029] Although there is no thickness of a film, its 10-300 micrometers are [ especially a limit ] 
desirable. A film thinner than 10 micrometers may not be enough as practical reinforcement, with 
a film thicker than 300 micrometers, membrane resistance may become large and the property of 
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an electrochemistry device may be insufficient. Thickness is controllable by the coating 
thickness to a solution concentration or substrate top. Moreover, additives, such as a plasticizer 
used for the usual polyelectrolyte for the purpose of various physical-properties amelioration of 
a film etc., a stabilizer, and a release agent, can be added to the polyelectrolyte of this invention. 
Moreover, it is also possible to form other polymers into a compound alloy with the 
macromolecule of this invention by carrying out the cast of the mixing to the same solvent etc. 
[0030] In the additive for polyelectrolytes, for the purpose of ion conductivity improvement etc., 
a low-molecular electrolyte, an acid compound, or other ion conductivity macromolecules can be 
added, or impregnation of the solvent can be carried out further. Although there is especially no 
limit in the low molecular weight compound which can be added in this invention, it is desirable to 
add the phosphoric-acid compound expressed with the following general formula (4) from a 
viewpoint which raises ion conductivity. 
0=P(0R")k(0H)3-k (4) 

(R" expresses the alkyi group of carbon numbers 1-6, or the aryl group of carbon numbers 6-12 
among a formula.) k expresses 0-2. When k is 2, even if two R" is the same, they may differ. It is 
here, and among a formula (4), as for k, it is desirable that it is 0 or 1, and it is 0 more preferably. 
When k is 1 or 2, as for R". it is desirable that it is an alkyI group. As an alkyI group, straight 
chains, such as methyl, ethyl, propyl, i-propyl, n-butyl, I-butyl, sec-butyl, pentyl, cyclopentyl, 
hexyl, and cyclohexyl, branching, or an annular alkyI group is mentioned, for example. From a 
viewpoint of proton conductivity, the alkyI of the carbon numbers 1-3, such as methyl, ethyl, 
propyl, and i-propyl, is desirable. The alkyI group may have radicals, such as a halogen atom, an 
amino group, and a hydroxy group. 

[0031] As an aryl group, halogenation phenyl groups, such as alkylation phenyl groups, such as a 
phenyl group, a tolyl group, an ethyl phenyl group, and an isopropyl phenyl group, and a BUROMO 
phenyl group, a naphthyl group, an anthryl radical, a phenan tolyl group, a nitrophenyl group, a 
chlorophenyl radical, etc. are mentioned. 

[0032] k by the alkyI group as phosphoric acids of 1 [ R" ] For example, phosphoric-acid 
monomethyl ester, phosphoric-acid monoethyl ester, phosphoric-acid mono-n-propyl ester, 
Phosphoric-acid mono-isopropyl ester, phosphoric-acid mono-n-butylester. Phosphoric-acid 
mono-isobutyl ester, phosphoric-acid monochrome sec-butylester, Phosphoric-acid 
monochrome tert-butylester, phosphoric-acid mono-n-pentyl ester. Phosphoric-acid 
monochrome (1-methylbutyl) ester, phosphoric-acid monochrome (2-methylbutyl) ester, 
Phosphoric-acid monochrome (3-methylbutyl) ester, phosphoric-acid monochrome (1 and 1- 
dimethyl propyl) ester, Phosphoric-acid monochrome (2 and 2-dfmethyl propyl) ester, 
phosphoric-acid monochrome (1, 2-dimethyl propyl) ester, phosphoric-acid mono-n-hexyl ester, 
phosphoric-acid monochrome (2-methyl pentyl) ester, phosphoric-acid monochrome (3-methyl 
pentyl) ester, etc. are raised. 

[0033] k by the alkyI group as phosphoric acids of 2 [ R" ] For example, phosphodimethyl ester, 
phosphodi-ethyl ester, phosphodi-n-propyl ester, Phosphoric-acid diisopropyl ester, phosphoric- 
acid di-n-butyl ester, phosphoric-acid diisobutyl ester, Phosphodi-sec-butyl ester, phosphodi- 
tert-butyl ester, Phosphodi-n-amyl ester, phosphodi-1 -methyl butyl ester, Phosphodi-2-methyl 
butyl ester, phosphodi-3-methyl butyl ester, ******** (1 and 1 -dimethyl propyl) ester, 
******** (2 and 2-dimethyl propyl) ester, ******** (1, 2-dimethyl propyl) ester, the JI n-hexyl 
ester of a phosphoric acid, ******** (2-methyl pentyl) ester, and ******** (3-methyl pentyl) 
ester are mentioned. 

[0034] In the case where these k is 1 or 2, especially in respect of proton conductivity etc. 
Phosphoric-acid monomethyl ester, phosphoric-acid monoethyl ester, phosphoric-acid mono-n- 
propyl ester, Phosphoric-acid mono-isopropyl ester, phosphodimethyl ester, phosphodi-ethyl 
ester, Phosphodi-n-propyl ester, phosphoric-acid diisopropyl ester, or its mixture is desirable. 
Phosphoric-acid monoethyl ester, phosphoric-acid mono-n-propyl ester, phosphoric-acid mono- 
isopropyl ester, Phosphodi-ethyl ester, phosphodi-n-propyl ester, phosphoric-acid diisopropyl 
ester, or its mixture is more desirable, and phosphoric-acid mono-isopropyl ester, phosphoric- 
acid diisopropyl ester, or especially its mixture is desirable. 

[0035] k is raised [ phosphoric-acid monophenyl ester, phosphoric-acid mono-tolyl ester. 
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phosphoric-acid monoethyl phenyl ester, phosphoric-acid mono-isopropyl phenyl ester, 
phosphoric-acid mono-naphthyl ester, phosphoric-acid mono-anthryl ester, phosphoric-acid 
mono-phenan tolyl ester, phosphoric-acid mono-nitrophenyl ester, phosphoric-acid monochloro 
phenyl ester, phosphoric-acid mono-BUROMO phenyl ester, etc. ] with an aryl group for R" as 
phosphoric acids of 1 , for example. 

[0036] By the aryl group, k is mentioned [ phosphoric-acid diphenyl ester, phosphoric-acid 
JITORIRU ester, ******** (ethyl phenyl) ester, ******** (isopropyl phenyl) ester, phosphoric- 
acid dinaphthyl ester, phosphoric-acid JIAN tolyl ester, phosphoric-acid diphenane tolyl ester, 
******** (nitrophenyl) ester, ******** (chlorophenyl) ester, ******** (BUROMO phenyl) ester, 
etc. ] for R" as phosphoric acids of 2. When k is 0, (4) expresses orthophosphoric acid. 
[0037] as the addition of the above phosphoric acids — a polyelectrolyte — receiving — usually 
— 0.001 - 10 weight twice — desirable — 0.01 - 5 weight twice — it is 0.05 - 2 weight twice 
especially preferably. When too little [ phosphoric ester ], it may fully be unable to contribute to 
the improvement in proton conductivity, and when excessive, film reinforcement may fall, and the 
activity as proton conduction film for fuel cells may become difficult. The approach of carrying 
out immersion processing of the film of the polyelectrolyte with which the method of making a 
polyelectrolyte contain phosphoric acids was manufactured by the approach of adding 
phosphoric acids in the solution of ** polyelectrolyte and **, for example, the above-mentioned 
approach, at a phosphoric-acids solution etc. is raised. 

[0038] Moreover, in this invention, for a fuel cell application, in order to make water management 
easy at the others other than the above additives, adding an inorganic or organic particle as a 
water retention agent is also known, and these can be used, unless it is contrary to the object of 
this invention. This can also be constructed for it a bridge and used for the polyelectrolyte of 
this invention. For example, the mechanical strength of a film etc. may be improved by 
constructing a bridge by the approach of irradiating the approach of using a cross linking agent 
for the film which consists of a polyelectrolyte of this invention, an electron ray, a radiation, etc. 
[0039] As an approach of making it construct a bridge using a cross linking agent, the 
polyelectrolyte and cross linking agent of this invention can be dissolved into a solvent, for 
example, a film can be obtained by the above-mentioned cast film production, and the approach 
of making it construct a bridge etc. can be mentioned by the approach of promoting bridge 
formation of irradiating heating and light. As a cross linking agent, what has two or more 
functional groups can be used for intramolecular, and a hydroxy alkylene group, a halogenation 
alkylene group, an allyl group, etc. can be used as a functional group, for example. As such a 
cross linking agent. 1 , 3-bis(hydroxymethyl) benzene, 1 , 4-bis(hydroxymethyl) benzene, 2. a 6-bis 
(hydroxymethyl) phenol, 2, 6-bis(hydroxymethyl)-p-cresol, 1 , 3-bis(halogenation methyl) 
benzene, 1, 4-bis(halogenation methyl) benzene, 2, a 6-bis(halogenation methyl) phenol, 2, 6-bis 
(halogenation methyl)-p-cresol, 1, 3-bis(allyl compound) benzene, 1, 4-bis(allyl compound) 
benzene, 2, 6-bis(allyl compound) phenol. 2, and 6-bis(allyl compound)-p-cresol etc. can be 
mentioned. As a halogen, a chlorine atom, a bromine atom, and an iodine atom can be mentioned. 
In these cross linking agents, it is 1. 3-bis(hydroxymethyl) benzene. 1, 4-bis(hydroxymethyl) 
benzene, 2. 6-bis(hydroxymethyl) phenol. 2. and 6-bis(hydroxymethyl) p-cresol preferably, and is 
2 and 6-bis(hydroxymethyl)-p-cresol especially preferably. 

[0040] Into a polyelectrolyte and the solution of a cross linking agent, it is also possible to use 
the catalyst which promotes bridge formation, and **, for example, an acid catalyst, a base 
catalyst, etc. are used. As an acid catalyst, aromatic series sulfonic acids, such as aliphatic 
carboxylic acid, such as aromatic series sulfonic acids, such as aliphatic series sulfonic acids, 
such as methansulfonic acid and ethane sulfonic acid, and benzenesulfonic acid, and an acetic 
acid, and a benzoic acid, etc. are mentioned. As a base catalyst, aromatic amines, such as fatty 
amines, such as triethylamine, N and N, N', and N'-tetramethylethylenediamine, and a pyridine, 
etc. are mentioned. About 50-200 degrees C of temperature in the case of heating and 
promoting crosslinking reaction are usually 80 degrees C - about 150 degrees C preferably. 
Heating time is usually about 60 - 600 minutes preferably about 1 to 1000 minutes. Here, 
progress of crosslinking reaction can be judged by investigating the solubility of the film before 
and behind processing. If it has insolubilized after the film which was dissolving before processing 
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processing, it can be judged that crosslinking reaction is advancing. 

[0041] Moreover, the polyelectrolyte of this invention can also be used for a porous film and a 
porous sheet, impregnation-compound-izing on them. The film and sheet of the porosity to be 
used serve as a base material which sinks in a polyelectrolyte, and are used for the further 
improvement in the reinforcement of a polyelectrolyte, or flexibility and endurance. Therefore, 
although it can depend and use for the configuration and construction material if the above- 
mentioned purpose of use is filled When using it good as a diaphragm of a polymer electrolyte 
fuel cell is borne in mind, As a configuration of porous membrane, 3-30 micrometers of 0.01-10 
micrometers of 0.02-7 micrometers and voidage of 5-20 micrometers and an aperture are 30 - 
95% 20 to 98% still more preferably preferably 1-100 micrometers of thickness. If the thickness 
of porous membrane is too thin, the effectiveness of the reinforcement on the strength after 
compound-izing or the reinforcement effectiveness of giving flexibility and endurance will 
become inadequate, and it will become easy to generate gas leakage (cross leak). If thickness is 
too thick, electric resistance becomes high and the obtained bipolar membrane is not desirable 
as a diaphragm of a polymer electrolyte fuel cell. If an aperture is too small, the impregnation of 
a polyelectrolyte will become very difficult, and if too large, the reinforcement effectiveness to a 
polyelectrolyte will become weak. If voidage is too small, the resistance as polyelectrolyte film 
will become large, and if too large, generally the reinforcement of the porous membrane itself will 
become weak, and it will be hard coming to obtain the reinforcement effectiveness. 
[0042] As construction material of such porous membrane, if an example is taken in a heat- 
resistant viewpoint and the reinforcement effectiveness of physical reinforcement, an aliphatic 
series system macromolecule or a fluorine-containing macromolecule is desirable. Here, although 
polyethylene, polypropylene, ethylene propylene rubber, etc. are mentioned as an aliphatic series 
system giant molecule which can be used suitably, it is not limited to these. In addition, the 
polyethylene said here is the polymer of the ethylene system which has the crystal structure of 
polyethylene, for example, contains the copolymer of the ethylene and the alpha olefin which are 
specifically called straight chain-like low density polyethylene (LLDPE) etc. also including the 
copolymer of ethylene and other monomers. Moreover, polypropylene here is the polymer of the 
propylene system which has the crystal structure of polypropylene, and contains a propylene 
system block copolymer, a random copolymer, etc. which are generally used (these are 
copolymers with ethylene, 1-butene. etc.). 

[0043] Moreover, as a fluorine-containing macromolecule, the well-known thermoplastics which 
has at least one carbon-fluorine association is used for intramolecular without a limit. Usually, 
the thing of the structure where most aliphatic series system most [ all or ] of a hydrogen atom 
were permuted by the fluorine atom is used suitably. Although poly trifluoro ethylene, 
polytetrafluoroethylene, polychlorotrifluoroethylene resin, Pori (tetrafluoroethylene- 
hexafluoropropylene), Pori (tetrafluoroethylene-perfluoro-alkyi ether), polyvinylidene fluoride, etc. 
will be mentioned if the fluororesin which can be used suitably is illustrated, it is not limited to 
these. Among these, in this invention, polytetrafluoroethylene and Pori (tetrafluoroethylene- 
hexafluoropropylene) are desirable and especially polytetrafluoroethylene is desirable. Moreover, 
100,000 or more things have [ these fluororesin ] good [ of a mechanical strength ] to desirable 
average molecular weight. 

[0044] There is especially no limit in the compound-ized approach of of such a porous 
membrane and a polyelectrolyte. The approach of drying a solvent and obtaining bipolar 
membrane after sinking in porous membrane into a polyelectrolyte solution and taking out porous 
membrane. Although the method of applying a polyelectrolyte solution to porous membrane, 
contacting a polyelectrolyte solution to the approach and porous membrane which are made to 
dry a solvent and obtain bipolar membrane under reduced pressure, carrying out impregnation of 
the solution into a porous membrane hole by returning to ordinary pressure after that, drying a 
solvent, and obtaining bipolar membrane etc. is illustrated as the compound-ized approach It is 
not limited to these. [0045] Although it is possible to mention various ion as ion which can 
conduct the polyelectrolyte in this invention, it is cations, such as a proton, a lithium ion, sodium 
ion, potassium ion. and caesium ion. preferably, and they are a proton and a lithium ion still more 
preferably. 
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[0046] Next, the fuel cell of this invention is explained. The fuel cell of this invention can be 
manufactured by joining a catalyst and the conductive matter as a charge collector to both sides 
of a polyelectrolyte film. Although there is especially no limit and a well-known thing can be used 
as this catalyst if an oxidation reduction reaction with hydrogen or oxygen is activable, it is 
desirable to use the particle of platinum. The particle of platinum is often supported by the 
shape of a particle and fibrous carbon, such as activated carbon and a graphite, is used, and is 
used preferably. Although a well-known ingredient can be used also about the conductive matter 
as a charge collector, the carbon nonwoven fabric or carbon paper of porosity nature is desirable 
in order to convey material gas to a catalyst efficiently. About the method of joining the carbon 
which supported the platinum particle or the platinum particle to the carbon nonwoven fabric or 
carbon paper of porosity nature, and the method of joining it to an ion conductivity high polymer 
film, it is J., for example. Electrochem.Soc: Electrochemical Science and Technology 135 (9) 
2209 (1988) The approach that the approach indicated is well-known can be used. 
[0047] 

[Example] Although an example is given to below and this invention is explained to it, this 
invention is not limited at all by these examples. In addition, the proton conductometry was 
measured by the alternating current impedance method in 90% (90%RH) of relative humidity. 70% 
(70%RH) of relative humidity, and 50% (50%RH) of relative humidity using 1287 mold high 
performance POTENSHO / galvanostat (solar TRON company make), and 1260 mold impedance 
gain / face analyzer (solar TRON company make) at 80 degrees C among the thermostat. 
[0048] 12.0mg (0.12mmol) of cuprous chlorides, N and N. N\ N'-tetramethylethylenediamine 
14.0mg (0.12mmol), and 2-ethoxyethanol 60ml were put into 500ml Erienmeyer flask of 
composition of example 1 (a) Pori (2, 6-dihydroxy -1. 5-naphthylene), and it stirred for 30 
minutes at the room temperature under atmospheric air. Subsequently. 2 and 6-dihydroxy 
naphthalene 2.1 1g (13.2mmol) was added, and 90h stirring was performed at the room 
temperature under atmospheric air. After stirring, reaction mixture was supplied to 1 N-HCI. the 
polymer was deposited, filtration and desiccation were performed, and it obtained 2.20g of 
polymers. It was checked that the obtained polymer is Pori (2. 6-dihydroxy -1. 5-naphthylene) 
(A) as a result of 13C-NMR and 1 H-NMR measurement. The measurement result of the 
molecular weight by the GPC measurement which used DMAc as the expansion solvent, and 
number average molecular weight were 27000 in polystyrene conversion. The tough film with a 
thickness of 21 1 micrometers was obtained by dissolving obtained Pori (2. 6-dihydroxy -1, 5- 
naphthylene) in dimethylformamide by about 10% of the weight of concentration, casting into a 
petri dish, drying at 80 degrees 0. and removing a solvent. The proton conductivity of a film is 
shown in a table 1 . 

[0049] (A)0.200g obtained in the example 2 example 1 was dissolved in DMF3ml, 0.1 46g (85 % of 
the weight) of phosphate water solutions was added further, and it mixed thoroughly. The 
obtained mixed liquor was cast into the petri dish, and the 1 78-micrometer tough film (B) was 
obtained by making it dry at 80 degrees 0 for 12 hours. The proton conductivity of a film is 
shown in a table 1 . 

[0050] (A) obtained in the example 3 example 1 — g [ 0.300 ] and 2, and 6-dihydroxy methyl-4- 
cresol 0.033g was dissolved in DMF6ml, and it considered as the homogeneity solution. 
Methansulfonic acid was cast into 0.05g, in addition a petri dish at this, the room temperature 
after drying this at 80 degrees 0, removing a solvent and heating at 130 more degrees C for 3 
hours — 1-N sodium-hydroxide water solution — subsequently 1-N hydrochloric acid washed 
and the 85-micrometer tough film (C) was obtained. The obtained film is insoluble to DMF and 
carrying out crosslinking reaction was checked. The proton conductivity of a film is shown in a 
table 1. 

[0051] The film (C) obtained in the example 4 example 3 was immersed in the phosphoric-acid 
85wt% solution overnight. The phosphoric acid which has adhered this to the front face of a film 
after ejection was removed by washing in cold water, and the film (D) was obtained by drying. 
The phosphoric-acid content calculated from the amount of film weight increase before and 
behind immersion was 5.5 % of the weight. The proton conductivity of a film (D) is shown in a 
table 1. 
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:0052] 

:a table 1] 







dO%RH 


7(WRH 


50%RH 






Lexitr* 




mmm2 


B^X10-2 


4.0X1Q* 


5.2X10-' 




15X10^ 


2.4X10-' 






4.7X10-'' 


3.6X1(r® 


1.4X10^ 



[0053] Example 5 1 0mg (the amount of platinum support = 30wt%) of platinum support carbon 
particles of fuel cell characterization marketing was mixed with Nafion(Aldrich make, 5wt%, 
alcohol / water mixed solution)0.1ml, and it considered as the shape of a paste, and applied to 
the carbon textile fabrics of the porosity nature of 2 5cm, this was dried, and the electrode was 
created. Thus, one sheet joined at a time to both sides of the film (D) obtained in the example 4, 
using the created electrode two sheets. To one field of this zygote, the humidification hydrogen 
gas of O.IMPa(s) was kept at another field, the sink and this zygote were kept for the 
humidification oxygen gas of O.IMPa(s) at 80 degrees C, and the generation-of-electrical-energy 
property was measured. Current density in case 0.71V and the electrical potential difference of a 
eel electrical potential difference in case current density is 1 00 mA/cm2 are 0.25V was 350 
mA/cm2. 
[0054] 

[Effect of the Invention] According to this invention, polyelectrolytes other than a perfluoro 
sulfonic-acid system, the aromatic series polyether system which has a sulfonic group, and a 
phenolsulfonic acid system can be offered. 



[Translation done.] 
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